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When you buy your new Atari 520, 1040 or 
Mega ST-E computer from Silica Systems, 
we will give you an additional £324.75 worth 
of software FREE OF CHARGE, including 
some great entertainment and productivity 
programs. These free gifts will introduce you to 
the world of ST computing and help you to get 
off to a flying start with your new ST. Plus, with 
every ST and every TT computer, we will give 
you up to 16 nights FREE holiday hotel 
accommodation for you and your family to 
enjoy a break at home or abroad, 


HARDWARE: 
520ST-E Computer ............:cccccccccecese iNadencg £299.99 
8MHz 16-Bit 68000 CPU, 512K RAM, Mouse, TV Modulator, t 
Internal PSU, 1Mb Floppy Disk Drive 

SOFTWARE - ARCADE CLASSICS: 

Missile Command - Shoot Em Up 
Crystal Castles - Platform Capers . 
Super Break Out - Wall Demolition 
Battle Zone - 3D Tank Battle 


SOFTWARE - PRODUCTIVITY: 

First Word - Word Processor 

Neochrome - Art Package . 
@mm@ ANIST - Animation Package . 


PLUS! FREE FROM SILICA: 
Silica Productivity Pack 
TenStar Games Pack .. 


ST Basic 


Total Value: £784.63 
Less Pack Saving: £525.63 


2 SILICA PRICE: £259.00 


PLUS! 16 NIGHTS HOLIDAY ACCOMMODATION 


10 Superb entertainment titles: 
ASTERIX £24.99 
CHESS PLAYER 2150 £24.95 
DRIVIN’ FORCE £19.95 
LIVE AND LET DIE £19.99 
ONSLAUGHT £24.99 
PIPE MANIA £19.99 
RICK DANGEROUS £24.99 
ROCK ‘N’ ROLL £19.99 ; ARE: : HARDWARE: 

SKWEEK £19.99 * “ 2 . Gia 3cUST-e COMPUTER ....... f _s PXKIET: 1040ST-E COMPUTER........... £399.99 
TRIVIAL PURSUIT £19.95 “3 : 4 Moves, BMHz 16-Bit 68000 CPU, 1Mb RAM, Mouse, 


TV Modulator, intemal PSU, 1Mb Disk Drive 
SOFTWARE MODULES: 


INC VAT & DELIVERY Ref: STC 6052 


j . ae Fight robot army 5 Lf : PLAY AND LEARN un.ccccssssesee £76.59 
ist WORD £59.99 a , ewe eee § FINAL FLIGHT .................... ‘ e , Prof Plays a New Game with 
Word processing package from GST rere , Fast beat-em-up game = Words and Sentences 
SPELL IT £19.99 JUNIOR SCHOOL LEAVER....... £58.54 
Spelling checker to complement 1st Word seks apse 
ST BASIC £24.99 ron Eo ¢ . 4 : and Primary Maths 
TRAMs token eile Ta sam en SOFTWARE - PRODUCTIVITY: ; IE) GCSE nc ecceccscenes £55.54 


TOTAL VALUE: £324.75 | at CONTROL ACCESSORIES , 
\- = 5 The Atari Family Curriculum Pack is designed as and Geography Quiz 


a fun to use computer pack for the whole family. BUSINESS .... ‘ reeves” £160.85) 
an a a It has something to offer all age groups from the ST Word, ST Base & ST Calc 
ae : * % a ETT Skok youngest to the oldest! It comes in a module CREATIVE cesses: Hee ae £134.97 
Every Atari ST from Silica comes supplied The Discovery Xtra Pack Il is a ae quality UNEOCREOME. format, with a module to suit every age group. Hyper Paint Il, Music Maker 
with a free 72 page colour brochure with seoee ier based around the 512K Powerful drawing pa The package is based around the powerful and and First Basic 
accommodation vouchers. These entitle 2 | 520ST-E 1Mb disk drive. includes | great LUS! FREE FROM easy-to-use 1040ST-E computer with 1Mb RAM pus: FREE FROM SILICA 
People to stay up to a total of 16 nights in any | games titles plus some | 5 and a double sided 1Mb disk drive. Silica Productivity Pack ve £104.97 
of 250 hotels with accommodation FREE. All — Rae 


TenStar Games Pack ... £219.78 
NORMAL RRP. Total Value: £1210.23 


you have to pay for are your meals (prices 
are listed in the brochure), 


NORMAL RRP 


Less Pack Saving: £861.23 
SILICA PRICE: £279.00 SILICA PRICE: £349.00 
— —_— 
Ref, STC 6250 PLUS! 16 NIGHTS HOLIDAY ACCOMM Ref: STC 1250 PLUS! 16 NIGHTS HOLIDAY ACCOMM 
T-E ATARI TT ST BOOK 1040ST-E MUSIC MASTER 
= : , Db The Music Master Pack features one 
NEW z 32MHz | ST j SN & : of the most popular computers used 
FASTER ae COMPATIBLE ak) by musicians combined with the 


renowned MIDI package PRO 24 III to 


fap a NOTEBOOK Foe ar essa ake rhe 
WITH MORE Syetem from Sternberg, BHO 24 Il 
COLOURS & Bie sivas and Pw Using any 
| GREATER 20Mb HD whe end compoee music ts a voy 
soy & MONO BP sad Snare ber 
OPTIONS mi apply real time editing to remove 
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mistakes. 


 16MHz 16-Bit 68000 Processor © 32MHz 32-Bit 68030 Processor  8MHz 16-Bit 68000 Processor HARDWARE: 

3%" 1.44Mb Double Sided Disk Drive @ 3%" 1.44Mb Double Sided Disk Drive 1Mb RAM Memory = 20Mb Hard Drive 1040ST-E COMPUTER .... £399.99 

© 1/2/4Mb RAM Versions © 2/4/8Mb RAM Versions : 8MHz 16-Bit 68000 CPU, 1Mb RAM 

© 47Mb Hard Drive Versions Available © Stereo 8-Bit PCM Sound Output  Supertwist 640 x 400 mono display - Mouse, TV Modulator, Internal PSU, 

© 4096 Colour Palette © 4096 Colour Palette compatible with standard ST mono monitors By 1Mb Disk Drive 

® Stereo 8-Bit PCM Sound Output © Built-in 68882 Maths Co-Processor ¢ 3 Programmable Sound Channels SOFTWARE: 

> FREE Tenstar Games Pack 3 VME + SCSI Expancion Pon « Up to 10 hours battery life PRO 24 IM ess iar csc lscens £150.00 
@ VME+ | Expansion Ports " 

© FREE 16 Nights Holiday Accommodation © Expandable to 3eMb RAM. e RS232, Parallel, MIDI, DMA and 120 Pin PLUS! FREE FROM SILICA: 
Hard Drive Expansion Options Ports Silica Productivity Pack ....£104.97 

(iMb RAM|2Mb RAM[4Mb RAM) | > ace 16 Night Holday pecommodation * Includes Organiser Software, Fle Transfer TenStar Games Pack ....... £219.78 
STO 8421 


NORMAL RRP Total Value: £874.74 
F399" Less Pack Saving: £525.74 
SILICA PRICE: £349.00 


Ref: STC 1261 PLUS! 16 NIGHTS HOLIDAY ACCOMM 


3%" 1Mb External 
GLIBC EG ee 
| — |£985|£1097) STC 8925 STC 8939 STC 8977 = Hea wae Ref: STC 9320 
ALL PRICES INCLUDE VAT - DELIVERY IS FREE OF CHARGE IN THE UK MAINLAND 


MAIL ORDER: Ona 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 4DX Tel: 081-309 1111 
| SILICA SYSTEMS OFFER YOU) | | ison sige oes teh ca a 
: n-Sat 9. : 


No Late Night Opening Fax No: 071-323 4737 


FREE OVERNIGHT DELIVERY: On all hardware orders shipped in the UK mainland. 5 i B : 071-1 
TECHNICAL SUPPORT HELPLINE: Team of technical experts at your service. “ kine (ok Mon-Sat Siar fies site es Renna ein ee foal _ 
PRICE MATCH: We normally match competitors on a “Same product - Same price” basis. | | SIDCUP SHOP: 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 4DX Tel: 081-302 8811 


ESTABLISHED 12 YEARS: Proven track record in professional computer sales. Opening Hours: Mon-Sat 9.00am-5.30pm Late Night: Friday until 7pm Fax No: 081-309 0017 
BUSINESS + EDUCATION + GOVERNMENT: Volume discounts available 081-308 0888. 
SHOWROOMS: Demonstration and training facilities at our London & Sidcup branches. 
THE FULL STOCK RANGE: All of your requirements from one supplier. 

FREE CATALOGUES: Will be mailed to you with offers and software/peripheral details. 
PAYMENT: By cash, cheque and all major credit cards. 


Before you decide when to buy your new Atari STcomputer, we suggest you think very carefully about 


-— 


; Silica Systems, PCW-0892-79, 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 4Dx ») 
lm@ PLEASE SEND A BROCHURE ON THE ST RANGE | 


WHERE you buy it. Consider what it will be like a few months after buying your ST, when you may ‘ 18 
require additional peripherals and software, or help and advice with your new purchase. And, will the Mr/Mrs/Miss/Ms: . Initials: .. aC TRSUOES MANURE. nace bi Saptahasas cece ws iceck oonpactoca anne Aton ae ait: 
company you buy from contact you with details of new products? At Silica Systems, we ensure that you 
will have nothing to worry about. We have been established for over 12 years and, with our unrivalled | PGS sea nis ig taree dA Ps 28 ih gs 58 Ls ede Bsn PS ds tebe Bho Ps Shes hasessds scceserccs ocdee n wcuausdedcseeidcntbeae | 
experience and expertise, we can now claim to meet our customers’ requirements with an 
understanding which is second to none. But don’t just take our word for it. Complete and return the PPORMOG teas fii sust ca stbkaradbsssssisssor nonin 
coupon now for our latest Free literature and begin to experience the “Silica Systems Service”. | | 
—~ . 1 (Hi PU sganasasbasipaveioavedbbeisduges Sarak aeiceeiteanisec ene Tel AGIs, sacttc Rovsiccsnvniapvoteraatee vel enaten tates 
aan MAIL ORDER HOTLINE SILICA Lal (Home) rane 
saa 081 -309 1 | | 1 N | RULE: TUM HIN MERCROINN EE jcc; 54 Seng snds ater c pond san nkles ad. carbon vbystdinees Rosine ates ae | 
SYSTEMS | Which computer(s), if amy, GO YOU OWN? ..........c:ccsssessesesssssssesesscsssesssscsucatsteasavsncavaresseveevaveseases 79B ) 


E&OE - Advertised prices and specifications may change - Please retum the coupon for the latest information. 
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Would you be surprised to hear that Motorola's 68000 is used in far more 
applications than Intel's 8086 family? It's true, says Dr Alan Clements; it's 
certainly the microprocessor of choice in his computer architecture courses. 


Loess than ten years ago microprocessors were 
virtually invisible to the general public. There were 
microprocessors in point-of-sale terminals and in 
domestic appliances, but people never gave them a 
second thought. The advent of IBM’s Personal 
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Computer changed the way people look at comput- 
ers. The popular journals, like PCW in this country 
and Byte in the US, once covered a range of 8-bit 
microprocessors. Now the PC is sweeping all before 
it and the majority of such magazines are firmly 
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devoted to it. We will soon reach a state in which 
you could be forgiven for thinking that there is no 
alternative. 

The key to the PC’s success has been the stand- 
ardisation of its software and hardware. Any entre- 
preneur can produce 
PC-compatible hardware that you 
can just plug into your PC’s bus. 
Some PC components have be- 
come everyday words. I’m con- 
vinced that if a psychiatrist gave 
the word association test to a pa- 
tient today, the first reaction to 
the word ‘window’ is as likely to 
be ‘Unrecoverable A pplication Er- 
ror’ as ‘cleaner’. The manufac- 
turer of most of the 
microprocessors going into the 
PC has become so synonymous 
with the computer that it runs an 
advertising campaign based on 
the slogan ‘Intel Inside’. 

Since the PC has become a de 
facto standard, why should any- 
one worry about other types of 
computer? Well, I do, because I 
teach courses in computer archi- 
tecture. My courses are generally 
based on the 68000 family and 
each year at least one student asks 
why I am not teaching the archi- 
tecture of the 80386. The short 
answer I give is ‘Just because you 
can’t see something doesn’t mean 
that it doesn’t exist’. The long 
answer is provided by this article. 

My jobis to teach students, not 
to train them. When I teach com- 
puter architecture I present the 
underlying principles and expect 
my students to use these principles to synthesize 
new knowledge long after they have graduated. For 
example, in ten years one of my students might 
have to make a decision about which microproces- 
sor to embed into an aircraft flight control system. 
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He or she should be able to apply the basic princi- 
ples I teach in my courses. Training, by contrast, is 
more concerned with teaching directly applicable 
knowledge that enables the student to perform a 
specific task: a course on how to use WordPerfect 
would be considered as training. If I were training 
my students to be PC salespeople or engineers, I 
would certainly use the 8086 family. 

Iselect the 68000 as a vehicle to teach computer 
architecture because it is much better suited to this 
task than members of the Intel family. Choosing the 
Motorola family rather than the Intel family is not 
a criticism of Intel’s chips; indeed, I’m writing this 
article on a PC and not ona Macintosh based on the 
68000 or 68030. Intel was responsible for the 
microprocessor as we know it and it wisely (froma 
business point of view) capitalised on its lead. 
Although it’s a simplification, each new Intel chip 
is built on the foundations ofits predecessor. Intel’s 
first 16-bit chip, the 8086, was essentially an exten- 
sion of the 8-bit 8080. This approach makes good 
economic sense because programmers canrun their 
existing software on each new generation of Intel 
chips with relatively little modification. 

Intel’s competitor, Motorola, took a different 
approach to chip design. When it made the jump 
from an 8-bit processor (the 6800) to a 16-bit 
processor (the 68000), it went back to the drawing 
board. Unlike Intel, its new processor was in no 
way compatible with its old one and 8-bit users had 
tostart again. However, by going back to the drawing 
board Motorola was able to produce a true 32-bit 
processor with consistent features. (Note that the 
68000 was originally called a 16-bit processor be- 
cause it communicates with memory via a 16-bit 
data bus. As far as the programmer is concerned, 
the 68000 has a 32-bit architecture because its 
registers are 32 bits wide.) 

Before we look at what the 68000 family has to 
offer the teacher, we need to point out that it is not 
an obscure teaching tool relegated only to the 
classroom. The 68000 family is used in far more 
applications than the 8086 family. But most of the 
68000’s applications are invisible because they are 
largely used in industry or in dedicated applications 
(such as the laser printer). As I have said, just 
because you cannot see these applications it does 
not mean they don’t exist. 


Simplicity 

Let’s return to my job as a teacher. In a first year 
course I have to teach the basic principles of the 
central processing unit, CPU (see page 394). What 
Ineed is a simple architecture — there’s no point in 
obscuring the fundamental principles with a mass 
of detail. The 68000 embodies simplicity. When 
microprocessors were first introduced, each new 
chip had more instructions and addressing modes 
than its predecessors. Salespeople loved to 
emphasise this point: ‘Buy my chip because it’s got 
more instructions than brand X’. It’s rather like 
saying ‘Learn German instead of French because its 
nouns have three genders rather than two’. 

When the68000 was first designed, its instruction 
set was actually simpler than that of many 8-bit 
microprocessors even though it was vastly more 
powerful. This simplicity was achieved in two 
ways. Firstly, unlike the 8086 the 68000 does not 
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have dedicated registers (the internal data storage 
elements which are tied to a specific task). The 
68000 has eight data registers, DO to D7, and what- 
ever you can do to Di you can also do to Dj. So, if I 
tell my students that ADD XYZ,D2 isa legal instruc- 
tion that adds the contents of XYZ to register D2, 


OPERATION <source 
operand>,<destination operand>. 
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they immediately know that they can use SUB 
_XYZ,D6 to subtract XYZ from D6. Why? Because 
specific registers are not dedicated to specific in- 
structions and whatever you can do with D2 you 
can do with D6. Secondly, the 68000 has simplified 
its instruction set by giving one name to all the 
members of the class of instructions that transfer 
data from one place to another. Prior to the 68000, 
the programmer had to learn instructions like: 


LDAload accumulator with data from 
memory 

STAstore accumulator in memory 

LDXload index register with data from 
memory 

sTXstore index register in memory 


and so on. The 68000 has a simple MOVE instruc- 
tion that transfers data from anywhere to any- 
where. MOVEDO,D2 copies register DO into register 
D2. MOVE A4,XYZ copies the contents of address 
register A4 into memory location XYZ. MOVE 
ABC,DEF copies the contents of memory location 
ABC into location DEF. What could be simpler? 
Having a powerful but simple instruction set means 
I can do what I’m paid to do and not waste time 
teaching an instruction set that is as tedious as the 
thirteen times table. 

As the course progresses we introduce more 
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advanced topics such as position independentcode. 
A program may not always be located within the 
same region of memory. Suppose you write a de- 
vice driver to control a video display. If this pro- 
gram accesses specific memory locations it must 
always be stored in the same place in every system 


Memory address register pum 


using it. This restriction can sometimes be incon- 
venient, as another program might already occupy 
the same region of memory space. The 68000 al- 
lows you to write programs in such a fashion that 
the resulting binary code can be located anywhere 
in memory without having to be rewritten. 

The trick is to avoid explicit (i.e. actual) memory 
addresses. Forexample, the 68000 instruction ADD 
XYZ(PC),D2 tells the processor to add the contents 
of the memory location that is XYZ bytes from the 
current instruction to register D2. It doesn’t matter 
where you put this instruction in memory, because 
the data is always located XYZ bytes away. The 
notation XYZ(PC) is called relative addressing be- 
cause the location of the data is expressed with 
respect to the program counter. 

Students studying computer science also take 
courses in high level languages and in the design 
and construction of compilers for these languages. 
Two of the most important aspects of a high level 
language are the way in which parameters are 
passed between a subroutine and the program that 
calls it, and recursion (the ability of a subroutine to 
call itself). The 68000 implements, at the machine 
code level, powerful mechanisms that perform 
both these operations efficiently. For example, the 
68000 has a special instruction called LINK that 
enables a subroutine to grab a bit of memory for its 
own private use. Even if an interrupt occurs and 
other software calls the samerou- 
tine, the subroutine still carefully 
guards its pre-interrupt data. 

In addition to learning com- 
puter languages and computer 
architecture, the student can be 
expected to study operating sys- 
tems. Even here the 68000 has 
some interesting attributes that 
make it particularly suitable as a 
teaching machine. For example, 
all members of the 68000 family 
support a dual operating mode, 
not found on the 8086 family. | 
The 68000 can operate in a su- 
pervisor mode or a user mode. 
When it is in its supervisor mode 
it runs the operating system and 
controls all interrupts and ex- 
ceptions (software interrupts). 
When itis in its user mode it runs 
programs — applications under 
the control of the operating sys- 
tem. This apparent schizophre- 
nia serves a useful purpose: the 
operating system has a higher 
state of privilege than the user 
state and users can be prevented 
from carrying out operations that 
would compromise the integrity 
of the system. 

After the program counter, a 
computer’s most important reg- 
ister is its stack pointer that keeps track of subrou- 
tine return addresses. Corrupting the stack pointer 
by careless programming or by faulty software will 
crash all systems. The 68000 actually has two stack 
pointers, one for the operating system and one for 
all user applications. Whatever a user does, the 
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operating system’s own stack pointer cannot be 
accessed by the user. Therefore, if the user crashes 
an application, the operating system can step in 
and gracefully recover. 

One of the things I emphasise is the design of 
robust systems. Whenever you're beginning to think 
that you must be paranoiac, just remember that the 
world really is out to get you. If you design a 
microprocessor system you should try to make it 
robust and able to handle life’s little problems. 
Once more, the 68000 has facilities that enable it to 
recover from a wide range of errors. Consider this 
example. In the early days of the 8-bit 
microprocessor, programmers had great fun trying 
out what they called ‘undocumented op-codes’. 
Not all possible binary codes were allocated to the 
instructions documented inamicroprocessor’s data 
sheet. Programmers tried executing these undefined 
op-codes and, occasionally, they found one that 
did something useful. 

I have nothing against experimentation, but a 
few programmers actually started using these un- 
documented instructions in their programs. If you 
think for a moment, a manufacturer is unlikely to 
provide useful instructions and then not tell the 
user! These instructions may not always work. For 
example, they may fail if preceded by certain other 
instructions. The manufacturer may change the 
design of the chip and the undocumented instruc- 
tion may stop working. 

The 68000 checks each instruction as it is ex- 
ecuted. If an op-code is not valid, it immediately 
jumps into its supervisor mode (if it wasn’t already 
in it) and calls upon the operating system to deal 
with the problem. Illegal instructions are usually 
encountered when a processor executes a jump to 
a region of memory containing data rather than 
instructions. Besides its ability to deal with illegal 
instructions, the 68000 can recover from problems 
that would cause many other processors to crash 
terminally. Error recovery mechanisms exist to 
deal with division by zero, attempts to read faulty 
or non-existent memory, and spurious interrupts. 

So far we have talked about the software or 
architecture of the processor. I also teach the design 
of microprocessor systems. Once again, the 68000 
makes a good vehicle for teaching microprocessor 
interfacing techniques. When teaching bus 
protocols, I use the 68000’s asynchronous bus cycle 
as an example. The 68000 tells memory that it 
wants data and then patiently waits until the 
memory provides it. Should the memory not de- 
liver data within a reasonable time, you can apply 
a pulse to a special pin to kick it out of its waiting 
state and force it to take action. This takes us back 
to the question of robustness. 


Development 

Upto now thave talked only about the 68000. Since 
Intel and Motorola have access to the same basic 
technologies, it is reasonable to expect that devel- 
opments in these two companies take place in 
parallel. Over the years Intel produced the 8086, 
80286, 80386 and 80486 series and Motorola pro- 
duced the 68000, 68020, 68030 and 68040. You 
might be surprised to learn that I don’t concentrate 
heavily on these much more advanced devices, as 
the basic 68000 illustrates much of what I aim to 
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teach. I will briefly describe the way in which these 
processors have developed. 

The 68020 is a super-68000 with full 32-bit 
address and data buses. Improvements in both its 
internal organisation and design make it much 
faster than the 68000. As far as the applications 
programmer is concerned, the 68020 has the same 
registers as the 68000. It has a few new instructions 
and some powerful addressing modes that enable it 
to handle complex data structures. Its most signifi- 
cant feature is its ability to handle bit fields. Unlike 
other processors the 68020 can move groups of 
between 1 and 32 bits from place to place irrespec- 
tive ofnormal 8-bit boundaries. This feature makes 
it suitable for image processing or for the handling 
of data structures on disks. 

Time may prove me wrong, but I regard the 
68020 as the high point of microprocessor 
development. Many current developments in 
microprocessor technology, such as RISC, seem to 
be aimed at increasing speed or in adding operating 
system facilities. For example, the 68030 is virtu- 
ally the same as a 68020 plus a sophisticated 
management system. This enhancement doesn’t 
speed up the processor’s performance or provide 
the programmer with any useful facilities. Rather, 
it permits the use of operating systems like Unix, 
enables you to have virtual memory facilities and to 
run programs simultaneously with each program 
protected from corruption by other programs. 

When I teach memory systems design, I cover 
cache memory. A cache is nothing more than acopy 
of recently accessed data which is kept in a small 
but fast memory on the chip. When the processor 
requests data from memory, it is probable that it 
will find it in the fast cache rather than the slower 
external memory. Both the 68020 and the 68030 
have on-chip caches — the 68020 caches instruc- 
tions and the 68030 caches both instructions and 
data. These are quite small caches but they enable 
me to teach the basic principles. 

The 68040 represents a major departure from the 
68000 family. It has larger instruction and data 
caches than the 68030 and two memory manage- 
ment units, one for accesses to data and one for 
accesses to instructions so it can read an instruction 
and data simultaneously. It also has an on-chip 
floating point co-processor. 

Computer salespeople often phone and attempt 
to sell me their systems. They begin by telling me 
how powerful the 
computer is. More of- 
ten than not, I have to 
patiently explain that 
I am not interested in 
whattheirsystem does 
but in how it does it. I 
use the computer as 
an aid to teaching and 
not as an end in itself. 
Consequently, I shall 
continue to build my 
courses around the 
68000 family. My only 
regret is that IBM 
didn’t take the same 
decision a few years 
ago. 
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DISK/TAPE DUPLICATION 


51/4a™ ¢ 31/2" © 3" ¢ MAG. TAPE 


High speed mass production service for most formats of disk and 
tape. All media is top quality certified product, and is verified after 
the duplication process. 

DISKS 

Mac, IBM, MS-Dos, Amiga, Amstrad, Atari, C/PM, Flex, Idris, 
OS/9, Unix, Xenix and many more. 

TAPE 

1/4", 1/2", 3480 , TK50 , TK7O , DAT , EXABYTE 
SOFTWARE PACKAGING 

We can take your master disks and manual roughs right 

through to a typeset, printed, boxed and shrinkwrapped 

product. 

TURNAROUND 

Normal turnaround is 2-3 days. Urgent jobs can be done within 
24 hours. 

QUOTATIONS 

We will fax you a firm quote within 1 hour of your call. 


A.L. GROUP 

Disk/Tape Conversion; Dataprep; Direct Mail; Mailsort (PO 
approved); Labelprinting; Keyboarding; Programming; Kermit 
Distribution; Design; OCR/Scanning; DTP/Typesetting; PostScript 
Linotronic bureau: Printing/Binding/Finishing; Fonts. 


foe ant ma) Usual Terms: CWO 
woe All prices exclude VAT 
A.L. DOWNLOADING 


VOYSEY HOUSE 

BARLEY MOVV PASSAGE 
LONDON W4_4PT 

FAX 081-994 4959 


081-994 5471 


SERVICES ALS 


MODEMS & FAX 


fee rerak nesnurcarcen Kamas cn tacioecon tenon” 
SS Soe port 1-4; full or half duplex; MNP 
4/5 error correction data compression software. 


As MX2400 plus group 3, ena mesons fs Software features: 


MNP4/S; send high quality text: generation; 


clang gl 


sorcnaeeapamaie 124 pn 150 cov 300 dp tasers; multiple 
jeena sesso Mer A comamumeatone toma eireaeracyie remiee. 


Enhanced ZX2496 version plus V42 & MNP2/3/4/5 hardware error correction. 
Same spec. as ZX2496 plus 14,400bps modem plus MNP5/V42bis and 14,400 fax. 
Tech, 


ee i 
purchase of Datatech fax modem. 
any computer RSZS2 port MNPET PCSotwarup 7200099 
Internal V21/22/22bis dedicated modem for Toshiba laptops. Not T1/2000. 
Dedicated Toshiba laptop Modem: T1000/2000/1200/1600/3100/3200 + Software. 
PM2448 Small V21/22/22bis pocket modem plus 4800bps send fax. MNP 4/5 software. 
9600S V32/22bis/22/23/21/42/42bis MNP 2/5 internal PC high speed modem. 
2400S+ Omnitel V42bis/22bis/22/21/23 & MNP5 external modem. Speeds up to 9600bps. 
WS3000 Miracom Internal or External V22bis/22/21/23 modem including datatalk sw. 
FS100 The advanced fax switch, compatible with answer phones/extension phone. 


Mae sadn gaan bm rtsecrpoaccier ca tinenngit gen he sen not BABT approved but are designed for 
international use pean mbt cs eer tate cotaener amen 
Please ask for our comprehensive information a lee nite be _o modems. 


Prices EXCLUDE VAT. 5 Year warranty on 


Pease ad 0 UX pase 8.00 UK cur cone 
DATATECH SYSTEMS 


4 Melton Avenue, Leicester LE4 7SD 
Tel: (0533) 610215. Fax: (0533)610106 


Network Up To 3 
PC’s For £25! 


Why waste money on simple file transfer 
programs, when you can have a fully 
functional Lan? 


The $25 Network 


Connects two or three PC/XT/AT/386 or 100% compatible via serial ports 
Runs at 115,200 baud 
Allows full access to - and use of - any or all remote drives, using standard 
DOS commands, as if they were local devices 
Allows printing to local and remote printers 
Uses only 15k Ram, and is totally transparent to user and software 
Full telephone support 
More than 50,000 copies sold worldwide 
“Nothing else on the market offers comparable performance 


for so little money” - PC Magazine, June ’89 
£25.00 + VAT on 5.25” Floppy, £26.00 + VAT on 3.5", £27.00 + VAT on dual 
media. Carriage £2.50 plus VAT, Cabling supplied at extra cost. 
Now available! “Tiny Mail” fully featured E-Mail module — £12.00 + VAT. 


HP Deskjet Re-inking Kits £49.95 + VAT 
Now with water resistant ink. 


Our kits will refill your HP Deskjet, Deskjet Plus + Deskjet 500 cartridges over 
11 times for less than one third of the normal cartridge price. £49.95 + VAT. 
Carriage £2.00 plus VAT. Total price: £61.04 


Sceptical? We make believers! 
EQ Consultants 


(Established 1981) P 
Dept PCW, New Gilston Leven, Fife KY8 5TF. 
Scotland, U.K. Tel: 0334 84248 M Fax 0334 84482 


Authorised dealers for Amstrad, A.L.R, Hayes, 
Qume, Logitech, Miracom, Seikosha etc. etc. L VASA 


